BDNF and TrkB in the preterm and near-term ovine fetal brain and the effect of intermittent umbilical cord occlusion.
We have determined the developmental change in immunoreactivity for brain-derived neurotrophic factor and its high-affinity tyrosine kinase receptor, TrkB, in the ovine fetal brain with advancing gestation and in response to intermittent umbilical cord occlusion, which might then contribute to adverse neurodevelopment. Fetal sheep (control and experimental groups at 0.75 and 0.90 of gestation) were studied over 4 days with umbilical cord occlusions performed in the experimental group animals by complete inflation of an occluder cuff for 90 seconds every 30 minutes for 3 to 5 hours each day. Animals were then euthanized and the fetal brains perfusion fixed and prepared for subsequent histology with the distribution of brain-derived neurotrophic factor and tyrosine kinase receptor immunoreactivity determined by immunohistochemistry. In the control group animals brain-derived neurotrophic factor immunoreactivity decreased in the gray matter, thalamus, and hippocampus but increased in the white matter, while tyrosine kinase receptor immunoreactivity decreased in all regions (most P < .01), with advancing gestation consistent with the developmental change from neurogenesis/gliagenesis to myelination over this time period. Intermittent umbilical cord occlusion as studied with severe but limited hypoxemia resulted in a variable decrease in brain-derived neurotrophic factor and tyrosine kinase receptor immunoreactivity for all brain regions in the preterm animals (most P < .01) when protein turnover is higher, but a selective increase in brain-derived neurotrophic factor immunoreactivity in the hippocampus of the near-term animals consistent with a heightened vulnerability for necrotic/apoptotic injury at this time. As such, brain-derived neurotrophic factor-tyrosine kinase receptor in the ovine fetal brain may be altered with intermittent hypoxic insults over the latter part of pregnancy with potential for longer term neurologic consequences.